Murine lipid phosphate phosphohydrolase-3 acts as a cell-associated integrin ligand.
Lipid phosphate phosphohydrolase-3 (LPP3) is a cell surface protein that exhibits ectoenzyme activity. Previously, we identified human LPP3 in a functional assay of angiogenesis and showed that the Arg-Gly-Asp (RGD) motif in the proposed second extracellular domain interacts with a subset of integrins to mediate cell-cell adhesion. In contrast to the RGD domain of human LPP3, murine Lpp3 contains a variant sequence, Arg-Gly-Glu (RGE). Whether the RGE motif of murine Lpp3 mediates cell-cell interaction has not been studied. In this report, we test the hypothesis that the cell adhesion function of the LPP3 protein is conserved across mouse and human. A glutathione S-transferase (GST) fusion protein of the proposed second extracellular loop of the murine Lpp3 sequence (GST-mLpp3-RGE) promoted attachment of cells in a long-term cell adhesion assay. GST-mLpp3-RGE interacted with alpha(5)beta(1) and alpha(v)beta(3) integrins in a solid-phase ELISA, while a mutant control, GST-hLPP3-RAD, did not. Long-term adhesion of endothelial cells to GST-mLpp3-RGE induced phosphorylation of FAK, SHC, and CAS, whereas adhesion to GST-hLPP3-RAD failed to do so. Upon long-term adhesion both the GST-hLPP3-RGD and GST-mLpp3-RGE substrates bound to the alpha(5)beta(1) integrin of FRT-alpha(5)(+) cells, an interaction that was inhibited by an anti-alpha(5) integrin antibody. In addition, a cell aggregation assay showed that the intact mLpp3-RGE protein interacts with alpha(5)beta(1) and alpha(v)beta(3) integrins expressed by adjacent cells, an interaction that can be blocked by GRGDSP peptides and anti-LPP3-RGD antibodies. These data, together with the known importance of integrins in angiogenesis, provide a mechanism for the function of LPP3 in cell-cell interactions in both human and mouse.